Serotonergic activation rescues reproductive function in fasted mice: does serotonin mediate the metabolic effects of leptin on reproduction?
Negative energy balance inhibits reproduction by restraining GnRH secretion. Leptin is a permissive metabolic signal for reproduction, but GnRH neurons do not appear to express leptin receptors, suggesting that interneurons transmit leptin signals to these cells. Serotonin (5HT) has satiety effects similar to those of leptin and alters LH release, and serotonergic neurons, which have been shown to express leptin receptors, terminate on GnRH neurons. We hypothesized that serotonergic neurons convey leptin signals to the reproductive neuroendocrine axis. To test this, mice were fasted for 48 h beginning on Diestrous Day 1. While fasting, mice received saline or leptin every 12 h or the 5HT-selective reuptake-inhibitor fluoxetine once at the start of the fast. Estrous cycles of fasted mice were longer (mean +/- SEM, 10.2 +/- 0.5 days; P < 0.0001) than those of fed mice (4.5 +/- 0.2 days). As previously reported, leptin prevented fasting-induced cycle lengthening (4.6 +/- 0.7 days). Fluoxetine also rescued estrous cycles in fasted mice (4.7 +/- 0.6 days), suggesting that 5HT and leptin have similar positive effects on reproduction. Coadministration of the 5HT 1/2/7 receptor-antagonist metergoline blocked rescue of cycle length by fluoxetine and by leptin. Treating leptin-deficient ob/ob and leptin receptor-deficient db/db mice with fluoxetine did not normalize body weight or rescue fertility, perhaps due to altered serotonergic tone in these animals. Together, these data demonstrate a permissive role for serotonergic systems in the metabolic control of reproduction and are consistent with the hypothesis that serotonergic neurons convey leptin signals to GnRH neurons.